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The title compound, [Zn 2 (C 42 H3 8 N 9 03) 2 (N03) 2 ]-2CH 3 CN- 
0.5H 2 O, is a bis-phenolate-bridged dinuclear Zn 11 complex. 
The asymmetric unit comprises half the zinc complex (the full 
complex is completed by the application of a centre of 
inversion), one acetonitrile solvent molecule and a quarter of 
a water molecule (located on a twofold axis with half- 
occupancy; H atoms were not located for this molecule). Each 
triazine-based multidentate ligand uses a phenolate group to 
bridge Zn° ions, generating a Zn 2 0 2 core. The Zn 11 ions are 
five-coordinate, with an additional long Zn— O contact 
[2.6465 (16) A], and include a semi-bidentate nitrate ion and 
a 7V,/V,0-tridentate mode of the ligand in the coordination 
sphere. Non-coordinating pyridine groups form intra- 
molecular O— H- ■ N hydrogen bonds with phenol groups. 
As suggested by the short O- ■ O donor-acceptor distances 
between the disordered water molecules and phenol O atoms, 
these groups also participate in hydrogen bonding. 




0 2 NO' / / 0NQ2 2CH3CN 0.5H 2 O 

6.. 




Experimental 

Crystal data 

[Zn 2 (C 42 H3 8 N 9 0 3 ) 2 (N0 3 )2]- 

2C2H 3 N-0.5H 2 O 
M r = 1779.53 
Monoclinic, Cl^c 
a = 31.154 (3) A 
b = 15.3768 (13) A 
c = 18.0060 (16) A 
P = 100.253 (2)° 



Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
7mi„ = 0.87, r max = 0.93 

Refinement 

R[F 2 > 2a(F 2 )] = 0.039 
wR(F 2 ) = 0.108 
S = 1.06 

12791 reflections 



Table 1 

Selected bond lengths (A). 



V = 8488.0 (13) A 3 
Z = 4 

Synchrotron radiation 
A = 0.68940 A 
II = 0.59 mm -1 
T = 150 K 

0.16 x 0.04 x 0.04 mm 



47083 measured reflections 
12791 independent reflections 
10387 reflections with / > 2a(I) 
R iM = 0.039 



570 parameters 

H-atom parameters constrained 
A/w = 0.56 e A~ 3 
Ap mi „ = -0.37 e A~ 3 



Znl-Ol 
Znl-Ol' 
Znl-O10 



1.9752 (10) 
2.0386 (10) 
1.9743 (12) 



Znl-N4 
Znl-N5 



2.4705 (12) 
2.0066 (13) 



Symmetry code: (i) — x + 1, — y, —z + 1. 



Related literature 

For a related structure, see: Maheswari et al. (2007). For the 
synthesis of the ligand, see: de Hoog et al. (2002); Gamez et al. 
(2003). For a description of the geometry of complexes with 
five-coordinate metal atoms, see: Addison et al. (1984). 



t Current address: Department of Chemistry, National Institute of Tech- 
nology, Tiruchirappalli 620 015, Tamilnadu, India. 



Table 2 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H-A 


D-A 


D-H- - A 


02-H2- ■ N7 


0.84 


1.93 


2.745 (2) 


164 


03-H3-N9 


0.84 


1.87 


2.688 (2) 


164 


Olw-03 






2.676 (3) 




Olw- ■ 03" 






2.676 (3) 





Symmetry code: (ii) — x + 1, v, — z + 3. 
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Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL. 

The authors are indebted to Professor Patrick Gamez 
(ICREA, Barcelona) for many useful suggestions in the early 
stages of this research. The work described in this paper was 
supported by the Leiden University Study group WFMO 
(Werkgroep Fundamenteel Materialen Onderzoek). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: TK5033). 
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Bis {M-2- [(4,6-bis {(2-hydroxy-5-methylphenyl) [(pyridin-2-yl)methyl] amino}-l ,3,5-triazin-2- 

yl)[(pyridin-2-yl-/cA0methyl]amino-A:A^-4-m 
acetonitrile-water (2/4/1) 

P. U. Maheswari, S. J. Teat, O. Roubeau and J. Reedijk 
Comment 

The ligand 4,4',4"-trimethyl-2,2',2"-[(l,3,5-triazine-2,4,6-triyl^^^ is a potential 

multidentate ligand towards metal ions. Only with zinc nitrate was a reproducible crystalline compound obtained, and its 
three-dimensional structure is reported here. The resulting geometry for the zinc(II) ion, Fig. 1 and Table 1, is not unusual 
and resembles that of an earlier reported smaller fragment 4-methyl-2-[(2-pyridylmethyl)amino]phenol(Maheswari et al, 
2007). The acetonitrile molecules fill the lattice space, as does a water molecule with 50% occupancy, albeit it H-bonded 
to 2 phenols, Table 2. The coordination around zinc is distorted square pyramidal, with a x value (Addison et al, 1984) of 
0.33; in addition a semi-coordinating oxygen from a chelating nitrate is present at 2.6465 (16) A [Znl-012]. 

Experimental 

The ligand 4,4^4"-trimethyl-2,2',2"-[(l,3,5-triazine-2,4,6-triyl)tris{[(pyridin-2-yl)methyl]imino}]triphenol was prepared by 
reacting 2,4,6-trichloro-l,3,5-triazine with 4-methyl-2-{[(pyridine-2-yl)methyl]amino}phenol in MeOH in the ratio 1:3, as 
described earlier for similar compounds (de Hoog et al., 2002; Gamez et al, 2003). The ligand (1 mmol, 0.720 g) was 
dissolved in warm acetonitrile and Zn(NC>3)2 (H20)3 (1 mmol, 0.2434 g), also dissolved in warm acetonitrile, was added drop 
wise to the solution of the ligand under stirring and then filtered. The resulting clear solution is colourless and light-yellow 
crystals were harvested after a week. 

Refinement 

Carbon-bound H-atoms were placed in calculated positions (C — H 0.95 to 0.99 A) and were included in the refinement in 
the riding model approximation, with £/j S0 (H) set to 1.2 to 1.5£/ e q U j v (C). Hydrogen atoms could not be found or placed on 
Olw and were therefore not included the refinement. Significant Hirshfeld differences were noted for the N10 — O10 and 
C33 — C34 bonds. As the atom types are correct, these are probably due to the a rocking "motion" of the groups in question. 

Figures 

Fig. 1. Molecular structure of [Zn2(H 2 L)2(N03)2](CH 3 CN)2(H20)o.5 showing the in- 
tramolecular O — H - N hydrogen bonding as dashed lines. Hydrogen atoms and lattice mo- 
lecules have been omitted for clarity. Unlabelled atoms are related by symmetry operation 1- 
x, -y, l-z. 
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Bis{|j-2-[(4,6-bis{(2-hydroxy-5-methylphenyl)[(pyridin-2-yl)methyl]amino}- 1,3,5-triazin-2-yl)[(pyridin-2-yl- 
KiV)methyl]amino-KiV]-4- methylphenolato-1:2K 2 0}bis[(nitrato-\ K 2 0,0')zinc]-acetonitrile-water (2/4/1) 



Crystal data 

[Zn 2 (C42H3 8 N 9 O3) 2 (NO3) 2 ]-2C 2 H 3 N-0.5H 2 O 
M r = 1779.53 

Monoclinic, C2/c 
Hall symbol: -C 2yc 
a = 31.154 (3) A 
b= 15.3768 (13) A 
c= 18.0060 (16) A 
P= 100.253 (2)° 

V= 8488.0 (13) A 3 
Z=4 



F(000) = 3696 

D x = 1.393 Mgnf 3 

Synchrotron radiation, X = 0.68940 A 

Cell parameters from 7351 reflections 

9 = 2.8-29.4° 

H = 0.59 mirT 1 

T= 150 K 

Parallelpiped, light-yellow 
0.16 x 0.04 x 0.04 mm 



Data collection 



Bruker APEXII CCD 
diffractometer 

Radiation source: Daresbury SRS station 9.! 
silicon 111 

co rotation with narrow frames scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.87, r max = 0.93 
47083 measured reflections 



12791 independent reflections 

10387 reflections with / > 2o(I) 
R int = 0.039 

^max — 29.5 , 0 m in — 2.6 

h = -43^44 

yt = -21^21 
/= -25^25 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 2g(F 2 )} = 0.039 
wR(F 2 ) = 0.108 

S= 1.06 

12791 reflections 
570 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

3.4344P] 



w = 1/[g 2 (F 0 2 ) + (0.05 54.P) 2 



where J P = (F 0 2 + 2 J F c 2 )/3 
(A/o) max = 0.001 

Apmax = 0.56 e A~ 3 

Ap m i„ = -0.37 e A" 3 



Special details 

Geometry. Also a short hydrogen bond is seen for the half-occupied water to two phenol groups: 03 — Ow 2.676 (3) A. 
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All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell 
e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations between 
e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell e.s.d.'s 
is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Symmetry codes: (i) -x+\, -y, -z+1. 










Hydrogen-bond geometry (A, °) 










D—H-A 


D — H 


H-A 


D-A 


D — H 


02— H2-N7 


0.84 


1.93 


2.745 (2) 


164 


03— H3- -N9 


0.84 


1.87 


2.688 (2) 


164 



Olw— -.03 . . 2.676 (3) 



sup-11 



supplementary materials 




sup-12 



